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Author: KIRILLOV, I. I., Professor in the Bezhitsk Institute of 
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Coverage: This book is a further development of the monograph Automa 
tic Devices for Steam Turbines published in 1938 which was 
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for engineering-technical courses held by the authors in 
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- (Xirtllov, Ivan Ivanovich, Professor (Bezhitsa Institute of Transportation Machinery 
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Gazovyye turbiny i gazoturbinnyye ustanovki, tom 2: Gazoturbinnyye ustanovki 
(cas Turbines and Gas-Turbine Units, Vol 23 Gas-Turbine Units) Moscow, 
Mashgiz, 1956. 316 p. Errata slip inserted. 7,000 copies printed. 


Reviewers: 3. A. Kantor, Professor, and A.A. Kanayev, Candidate of Technical 
Sciences; Ed.: R.M. Yablonik, Candidate of Technical Sciences} Tech. Ed.’ 
B.I. Model'; Managing Bd. for Literature on Transportation Road, and Power 
Machinery Manufacturing? C.I. Petrov, Engineer. 


PURPOSE: ‘This is a textbook approved by the Main Administration of Polytechnic 
and Mechanical Engineering Vuzes for students of mechanical engineering vuzes. 
It may also be useful to engineers designing gas-turbine units. 


COVERAGE: ‘This second volume of the author's monograph on gas turbines contains 
basic information on the work of a gas-turbine unit. It is supposed that the 
reader 1s familiar with elementary problems of the theory of turbomachines. 
Tne book deals primarily with the investigation of the thermodynamics of gas- 
turbine units, their operation under various conditions and their regulation. 


Card 1/8 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3" 


"APPR : 
OVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3 


Gas Turbines and Gas-Turbine Units sov/2116 


A brief analysis and description of the basic types of stationary and mobile 
gas-turbine units are given. Special consideration is given to light gas- 
turbine units. Turbojet engines are mentioned only briefly as one of the ex- 
amples of light gas-turbine power units. Some consideration is given to heat- 
exchange apparatus. No personalities are mentioned. There are 67 references: 
33 Soviet, 27 English and 7 German. 
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Symbols 4 


PART I. ‘THERMODYNAMICS OF cru (GAS-TURBINE UNTTS) AND 
HEAT-EXCHANGE APPARATUS 


Ch. I. ‘Theory of Gas-turbine Units With Continuous Combustion 7 
1. Ideal cycle T 
2. Cycle of a real gas-turbine unit 13 
3. Regenerative cycle cal 
h. Janthermic compression and expansion 25 
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5. Intercooling 34 
6. Reheat 37 
7. Corrections for the internal efficiency of gas-turbine units 
with small variations of parameters 5) 
8, Effect of resistance in conduits and in heat-exchanging apparatus 
on the efficiency of gas-turbine units 48 
g. Effective efficiency of gas-turbine units 55 
10. Closed cycle 
Ch. IL. Theory of 6 Gas-Turbine Unit With Intermittent Combustion 61 
lil. Cycle of 3r ideal gas-turbine unit with intermittent combustion 61 
12. Flow of gas from a closed chamber 63 
13. Useful work coefficient 66 
14. Heat process taking into account turbine and compressor losses 
and the preheating of compressed air 67 
15. Comparison of gas-turbine units with continuous and inter- 
mittent combustion 10 
Ch. ITI. Combustion Chambers 72 
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16, Basic requirements 72 
17. Process of combustion 1 
18. Designs of combustion chambers Tl 
19, Fuel and fuel supply 83 
20. Combustion of solid fuels 86 
Ch. IV. Calculation and Design of Air Preheaters 94 
21, Heat transfer and resistance in air preheaters 94 
22, Example of air preheater calculations 98 
23, Influence of basic parameters on the dimensions of the 
regenerator oe 102 
24, Design of regenerators 107 
PART 2. PERFORMANCE UNDER DIFFERENT OPERATING CONDITIONS 
AND: REGULATION OF CAS-TUKBINE UNITS 
Ch. V. Statics of Regulation 110 
25, Methods of regulating gas-turbine units 110 
2%. Pasic requirements for gas-turbine units and problems of 
regulation 120 
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27. Control system 123 
28, Methods of changing the speed of rotation and the load 129 
29. Static characteristics of regulation 133 
Ch. VI. Dynamics of Regulation 137 
30. Small vibrations 137 
31. Equations for the rotor and governor 139 
32, stability of regulation 145 
33, Re-regulation 148 
34, Protective apparatus of gas-turbines 156 
Ch. VII. Work of Various Types of Gas-turbine Units Under Partial Loads 158 
356 Single -shaft gas-turbine unit without regenerator 158 
36, Influence of the regenerator on the operation of gas-turbine 
unite under partial loads 168 
37. To-shaft gas-turbine unit with separate gompressor 170 
38, Influence of intercooling and reheat on the operation of 8 
two-shaft gas-turbine unit under partial load 178 
39. ‘Two-shaft gas-turbine unit with separate compressor drive 182 
ho. Closed gas-turbine units 194 
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(Gas turbines and gas turbines installations]Gasovye turbiny i gaxo- 
turbinnye ustanovki. Moskva, Ges,nauchno-tekhn.isd-vo pashinostroit.e 
lit-ry. Yol.1.[Gas turbines and compressors) Gasovye turbiny i kos- 
prossory. 1956. 434 p. (MIRA 9:6) 


1.Beshitekiy institut transportnogo mashinostroyeniya (fer Kirillov). 
(Gas turbines) 
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(From water mill to atomic engine] Ot vodianoi mel'nitsy do atomnogo 

dvigatelia. Id. 2-08, dop. Moskva, Gos.nauchno-tekhn., isd-vo 

mashinostroit. lit-ry, 1957. 231 p. (MLBA 10:9) 
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12 
_ Kit ov, Tel, » Professor, Doctor of Technical Selicaced and 
Yablonik, R.M., Candidate of Technical Sciences. 


The influence of closed axial gaps on the efficiency of 
active type stages with cylindrical blades. (Vliyaniye 
zakrytogo osevogo zazora na k.p.d. stupeney aktivnogo tipa 
8 tsilindricheskimi lopatkami. 


RIODICAL: "Energomashinostroenie", (Power Machinery Construction), 
9 No. ry pp. - 18, (U.S.S.R.) 


BSTRACT: Until recently, small closed axial gaps have been used in 
active type stages of steam turbines and sometimes also in gas 
turbines. Numerous experiments carried out in the Bryansk 
Institute of Transport Engineering as well as theoretical 
considerations show that the application of quite long closed 
axial gaps in active type stages can be very useful in 
increasing both the reliability of the blading and the stage 
efficiency. The gaps are classified as follows: a front open 
axial gap between the edge of the shroud and the body of the 
diaphragm, the back open axial gap, the closed axial BaP 
bounded by the cylindrical solid wall of the fixed diaphragm 
and the closed axial gap formed by the overhang of the shroud. 
Another important gap is that between the outlet edges of the 
guide vanes and the inlet edges of the working blades. This 
gap and the closed axial gap bounded by the cylindrical walls 
are the subject of this article. Investigations on stationary 
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The influence of closed axial gaps on the efficiency of? 
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blading were made long 460, and the existing situation is 
reviewed. these were concerned only with profile energy 
losses and did not allow for friction on the walls bounding 
the closed axial gap- In a turbine stage there are a number 
of effects adlitional 10 those that occur in stationary blading 
which can cause vital changes in the energy losses. The most 
important special features introduced by rotution of the rotor 
are consideved, and a formula is derived for the pressure drop 
due to friction in 4 closed axial gp. From this a formula is 
derived for the influence of the degree of reaction on the 
energy loss by friction in the closud gap. From this formula, 
iu follows, for oxauple, that when the degree of reaction is 
0.5, tne friction losses related to the total heat drop are 
only half those when there is no reaction. In order to give 
some idea of the magnitude of the efficiency changes under the 
influence of a closed axial (apy exauples are given of tests 
on models of active type turbine ctages with different heights 
and blude profiles. ‘The tests were made on experimental 
turbines operating on air. Curves are given of the efficiency 
for various lengths of clo.ed axial gaps. As the length of the 
closed axial gap is increased the curves becoge sonewhat flatts 
Similar tests are made with various blade designs. Fron the 
experimental results and the theoretical conciderations that 
accompany them it follows that it is advantageous to make the 
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clused axial gaps relatively great for stages with both 
relatively short and relatively long blades. Taking into 
account that for stages with long blades the positive influ- 
ence of increasing the axial gap in cqualising the forces acting 
on the blades assumes special importance ‘the value of using 
long, closed axial gaps which sinultaneously increase the 
efficiency becomes evident. 

On the other hand as the closed axial gap is increased there 
is a change in the structure of the flow and in the field of 
pressure before the working wheel and, because of this, there 
are also changes in the leakage of steam through the open axial 
gap. ‘the influence of various design factors on steam leakage 
is explained. 

Some tests were made with very large closed gaps (above 
100 mms) in order to get some idea of the friction. In this 
region, the influence of flow equalisation becomes negligibly 
small. ‘The results of the tests are shown in the graphs. 
he experiments carried out make it possible to evaluate 
approximately the energy losses due to operaticn of the 
blading in a non-uniform flow. 

The following practical conclusions are draym fron the 
work. At the present time in designin: a*tive type stages of 
stean turbines thie distances between the cdges of the guide 
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and working; blading are often made small. IMumerous tests 

that have been carried out show that it is advisable to use 
comparatively large axial gans. the tests established that as 
the length of the closed axial gap is increased, provided that 
the blading is long enough, the efficiency first increases 
considerably, then reaches a maxinun and then slowly falis. 
‘the length of closed axial gmp should, therefore, be selected 
at not less than the value corresponding to maxdmun efficiency 
as Snovm in the experimental data. ‘The increase in efficiency 
associated with equalisation of the flow and, with sufficiontly 
long blading, the maximun efficiency, are in the regions where 
the flow is well equalised. ‘Therefore, the selection of a 
large closed axial gap leads no> only to some increase in the 
stuge ei'ficiency but also increases the reliability of the 
turbine reducing the probability of blade vibration. Fron 
this point of view, with long blading it may be advisable to 
select 2 closed axial gap somewhat longer than the optinun 
value from the standpoint of efficiency. It is particularly 
advisable to use lon;; closed axial gays in turbines with a 
wide range of speed, for instance in marine turbines and in 
turbines for driving blowers, since when the stages operate 
with large angles of aitack the gain in efficiency from the 
application of lon; axial gaps increases. Besides, for 
turbines of this type, the selection of long axial gaps is 
also very useful from the point of view of blading strength. 

8 figures, 5 literature references. (3 Russian). 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3" 


s 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3 


10(2) PHASE I BOOK EXPLOITATION S0V/1308 


Kirillov. Ivan Ivanovich, Rakhmiyel' Mordukhovich Yablonik, Lev 
Vasil yevich Karteev, Ivan Grigor’ yevich Gogolev, Ryurik 
Vladimirovich Kuz! michev, Gennadiy Ivanovich Khutskiy, 
Rostislav Ivanovich D’yakonov, Viktor Dmitriyevich Pshenichnyy, 
and Aleksandr Aleksandrovich Tereshkov 


Aerodinamika protochnoy chasti parovykh 4 gazovykh turbin (Aerodynamics 
of Steam and Gas Turbine Flow-Passage Areas) Moscow, Mashgiz, 1958. 
246 p. 4,500 copies printed. 

Ed.: Kirillov, I.1I., Professor,Bryansk Institut of Transport Machine 
Building; Reviewer: Shubenko, L.A., Corresponging Member, USSR 
Academy of Sciences; Tech. Ed.: Gerasimova, D.S.; Managing Ed. 
for Literature on General Technical and Transport Machine Building 
(Mashgiz): Ponomareva, K.A.. Engineer. 

PURPOSE: This book was writter. for engineers working on the design, 
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manufacture and operation of steam and gas turbines. It may aiso 
be useful to students of special courses. 


COVERAGE: The authors analyze’ physical phenomeng connected-with flow 
through the stages of imptilse steam and gas’ turbines. They give 
the results. of experSmental investigation of stages with full and 
partial supply of the- working medium. . The basic results obtained 
are for high «-.and medium-powered turbines. ieee 
Results of the investigation of a new low-powered turbine are 
also given. Practical recommendations for the design of the flow 
passage area of steam and gas turbines are given, based on the 
investigation of effect of various design measures on the efficiency 
coefficient of stages. The investigation was made in the BITM 
(Bryansk Institute of Transport Machinery Building). The following 
sections were written by members of the Chair of Turbine 
Construction of the BITM: Professor I.I. Kirillov, Docent, 
Candidate of Technicdl Sciences, paragraphs 1, 2, 13, 16; Docent 
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Aerodynamics of Steam and Gas Turbine Flow-Passage Areas SOV/1405 


R.M. Yablonik, Candidate of Technical Sciences .para raph 9; 

Kirillov and R.M. Yablonik, paragraphs 3,4, 5 hve iertecs pe 
Candidate of Technical Sciences, paragraphs 6,7, 19; L.V. Gogelev 
Candidate of Technical Sciences, paragraphs 10, 11; R.V. Kuz! michev 
Candidate of Technical Sciences, paragraph 8; G.I. Khutskly ; 
Candidate of Technical Science, paragraphs 12, 14, 15; Rel.’ 
Dyakonov, acl aa V.D. Pshenichnyy, Engineer of the Kiroy 
Plant, paragraph 103 A.A. ‘lereshkov, Engineer of BITM, paragraph 
20. The Leningrad Metal Plant, Khar’ kov Turbine Plant, Kabush 
Peas Piant and Leningrad-Kirov Plant contributed to the develop- 
ment of experimental work: «": turbines for BITM. The bibliography 
7on3sists of 23 references, 22 of which are Soviet, and 1 is German. 


TABLE OF CONTENTS: 
Preface 3 
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Principal Symbols 2 
Ch. I. Experimental Stands and Testing Methods 9 
1. Problems of experimentei testing of the flow~passage area 

of a turbine 2) 
2. New air breathing experimental turbines 12 
3. Method of investigating rotating medels of turbine stages 22 
Ch. IT. Stages With a Full Supply of the Working Medium 39 
4. The degree of reaction and the escape of steam in stages : 
_ of an impulse type - 39 
oe Effect of special design reatures of impulse turbine 
stages on losses or energy 5E 
6. Stracture of the fiow in open axial clearances in a 
stage of an impulse turbine 84 
7. Siracture of the flow with steam induction at the reot 
of an impulse stage oT 
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8. Investigation of the three~-dimensional flow of gas in 
a turbine stage with blades profiled according to the 


law expressed by ¢,P97Co5*% = conste 101 
9. Work of turbine stages in the region of saturated steam 
and problems of investigation . 119 
Ch. ITI. Stage With Partial Admission of the Working Medium 131 
10. Experimental investigatio; of physical processes in the 
fiow behind the partia!t nizzle apparatus 131 
11. Some results of tests o! wsrtial stage models 143 
12. Choice of optimum combiriiiton of active nozzle curves in 
groups of partial stax: 159 
Ch. IV. Exhaust Losses 165 
13. Reducing exhaust losses t: pressure and gas turbines 165 
14, Effect of the nonunifo:1.. of the inlet profile of 
velocity on the work of vic turbine stage 173 
15. Use of exhaust kinetic eneriy in the intermediate stages 
of a multistage turbin: 181 
Card 5/6 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3 


e 


Aeredynamics of Steam and Gas Turbine Flow-Passage Areas SO0V/1308 


Ch. V. Low-power Turbines 194 
16. Radial centripetal turbine with internal partial supply 
of steam : 194 
17. Experimental investigation of a centripetal turbine with 
internal partial steam supply 203 
Ch. VI. Laboratory Equipment 223 
18. Experimental pressure turbines 223 
19. Expertence working with an aerodynamic angle-gage 238 
20. Experience manufacturing silicon-aluminum blades 240 
Bibliography 246 
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50V/% -5 8-11-21/21 
AUTOR: irillov, I.I., Doctor of Technical Science 
TITLE: Concerning S.Awiksyutin's Book 'The Future Development 
of Steam and Gus-Turbine Electric Power Stations’ 
Mashgiz, 1957 (0 knige S.A.Aksyutina *Perspektivy 
razvitiya purovykh i gazovykh turbin elektriches*ikh 
sturtsiy', Mushgiz, 1957, 219 str.) 
PERIODICAL: Teploenergetila, 1958,% hr 11, pp 94-96 (USSR) 
ABSTRACT: The generul criticism, thut the book hus an academic 


approach, issupported by a number of examples, 
Severul arrors in the book wre pointed out. 


Card 1/1 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3 


AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/5 


SOV/143-58-11-15/16 
Kirillov, I.I., Doctor of Technical Sciences, Profes- 
sor, Kir ov, A.I. 


The Influence of Experimental Turbine Vibration on the 
Test Accuracy 


Izvestiya vysshikh uchebnykh zavedeniy, Energetika, 
1958, Nr 11, pp 116-125 (USSR) 


The rapid development of power engineering in the USSR 
requires experiments for improving the flow area of 
different turbine designs. Contemporary requirements 
for the accuracy of aerodynamic experiments are very 
high. Deviations of test data obtained by using the 
same experimental unit often cannot be explained by 
errors of the aerodynamic and other instruments used 
for the experiments. These differences reduce the con- 
fidence in utilizing experimental data which decreases 
the effectiveness of the very important and complicat- 
ed experimental work. At BITM those physical phenome- 
na on experimental turbines were investigated which 
may cause errors in the test results and which frequent- 
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ly escape the attention of the experinental investiga- 
tor. The explanation of mechanical vibration losses 
is a part of this investigation, The influence of 
such losses cannot be avoided completely and sometimes 
it attains a considerable importance, since experimen- 
tal turbines work in a wide range of velocities and 
are equipped with numerous devices having different 
self-oscillation frequencies, The authors present in 
this paper some theoretical considerations and results 
of special experiments explaining the origination and 
possible magnitude of mechanical energy losses caused 
by vibrations of the experimental turbine. Without 
going into details with explaining types of experimen- 
tal turbines, the authors investigate a very sinple 
system which is common to all machines, It consists 
of a rotor with the working wheels at one end and the 
braking device at the other one, a casing with the 
bearings and a dashpot, as shown in figure 1. The au 
thors then investigate the useful turbine energy dis~ 
Card 2/5 Sipation during oscillations. Inadequate balancing 
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and centering of the rotor, beating of the hydraulic 
brake disc and other defects in the experimental 

unit may cause considerable forced oscillations of 
machine elements and foundations. The authors pre- 
sent formulae and equations for calculating the work 
spent for these oscillations, They point out that 

the accuracy of balancing is of great importance. At 
BITM an experimental unit was built for determining 
the power measurement errors caused by vibration. An 
electric motor is used for turning the experimental 
turbine rotor, as shown in figure 3. The electric 
motor stator was placed in ball bearings. The moment 
developed at the shaft of the motor was measured. The 
friction in each of the turbine bearings was measured 
by means of floating bushings. The vibrations were 
caused by artificially unbalancing of the rotor by 
adding small weights. The results of this test are 
shown in figure 4. The mechanical losses in the bear- 
ings of experimental turbines were determined at BTM 
by floating bushings, into which the races of the ball 
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bearings of the turbine shaft were installed,,as shown 
in figure 6. At an oil pressure of 3-4 kg/cm’, these 
bushings begin to float and the friction moment in 

the bearings is measured by means of balances fRef 17. 
It was established that under certain vibration con- 
ditions a negative friction moment is observed and 

the measurements of friction losses in the bearings 
become unreliable. Investigations showed the fric- 
tion moment in the bearings may be measured with ade- 
quate accuracy, provided the floating bushings do not 
touch the walls of the casing. Strong vibrations may 
cause a seizing of the bushings in the casing and will 
cause errors of friction moment measurements. The au- 
thors arrive at the following conclusi€@n: 1) Vibra- 
tion of experimental turbines are connected with an 
additional resistance moment, originating at the shaft, 
which is not measured by the brake. The magnitude of 
the error caused by the additional friction moment 
may attain considerable values, especially in stages 
with short blades and with partial admission of the 
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ASSOCIATION: 


SUBMITTED: 
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working medium. The error may be essential with a 
Great temperature drop at the turbine, regardless to 
a considerable power of the experimental turbine. 

2) The magnitude of the experimental error will be 
especially large with small dimensions of the model. 
Extraordinary careful balancing is required for small 
models. 3) Some devergances of the experimental re- 
sults with analogous stages on different experimental 
turbines may be explained by an underestimation of 
the energy dissipation caused by vibration. There 
are 2 diagrams, 1 photograph, 3 graphs and 3 Soviet 
references, 


Bryanskiy institut transportnogo mashinostroyeniya 
Bryansk Institute of Transport Machine Buildings 
Kafedra turbostroyeniya (Chair of Turbine Building) 


September 21, 1958 
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POVKH, Ivan Lukich; Prinimal uchastiye: SMIRNOV, G.¥., inzh,. KIRILLOY, 
I.1., prof., doktor tekhn.nauk, retaenzent; BOGDANOVA, V.Y., "~~ 
“Xand.fiz,-mt.nauk, red.; SIMONOVSEIY, N.2,, red,izd-va; DUDUSOVA, 
G.A., red.isd-va; SHCHETININA, L.V., tekhn.red, 


(Asrodynamle experiments in mechanical engineering] Aerodinani- 

chaskii eksperiment y mashinostroenii., Moskva, Gos.nauchno-tekhn. 

isd-vo mashinoatr.lit-ry, 1959. 39% p, (MIRA 12:9) 
(Aerodynamics) (Mechanical engineering) 
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AUTHORS: Kirillov,. T.1., Professor, Doctor of Technical Sei- 
“ences, and Kuz'michev, R.V., Candidate of Technical 

Sciences 
TITLE: The Influence of the Angle of Rotation of the Guide 


Blades on the Efficiency and the Degree of Reactivi- 
ty of a Turbine Stage (Vliyaniye na k.p.d. i na ste- 
pen' reaktivnosti turbinno stupeni ugla povorota 
napravlyayushchikh Toueter) 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy - Energetika, 
1959, Nr 2, pp 101-110 (USSR) 


ABSTRACT: A small turn of the guide blades of a turbine stage 
changes the characteristic of the latter to a con- 
siderable extent and it is used for this purpose in 
practice. Thereby, the change of the degree of re- 
activity has a great influence on the performance 
of a turbine stage. Applying the rotation of guide 
blades, the designer must have the possibility to 
estimate the losses of energy connected with such a 

Card 1/5 turn and must be able to determine the degree of 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3 


SOV/143-59-2-13/19 
The Influence of the Angle of Rotation of the Guide Blades on the 
Efficiency and the Degree of Reactivity of a Turbine Stage 


reactivity. In the available literature, there are 
very few experimental data, required for such cal- 
culations. For this reason, at BITM-Bryanskiy in- 
stitut transportnogo mashinostroyeniya (Bryansk 
Institute of Transportation Machine Building) a 
series of experiments were performed on gas turbine 
stages with different guide blade angles of rota- 
tion and unchanged rotor blade position. These ex- 
periments characterize the influence of the angle 
of rotation of the guide blades and may be used to 
evaluate the influence of the degree of reactivity 
on the efficiency factor of the turbine stage. The 
principal dimensions of the experimental stage are 
shown by figure 1. The d/l ratio was approximately 
8. The rotor and the guide blades had the profiles 
of the Leningradskiy metallicheskiy zavod (Lenin- 
grad Metals Plant). The basic stage had an outlet 
angle of the stationary blading of...,~17°. Five 
Card 2/5 modifications were obtained from this basic stage 
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having anglea:', . 14, 15, 16, 18 and 19° and were 
designated according to the angle values by numbers 
14 + 19, The experiments were performed with a 
single-stage experimental air turbine, Figure 2 
shows the system of measurements used, The methods 
of the BITM [Ref Vv were used for obtaining and pro- 
cessing the experimental data. Besides measuring 
the conventional parameters, the pressure in the 
axial clearance between the rotor and the stationary 
blading was measured. The experiments showed that 
the energy loss factors, changes by 0.2% when shift- 
ing the guide blading oy 14 + 19°. The authors 
present the investigation results for the efficiency 
factor, the degree of reactivity and the influence 
of the latter on the energy losses within the stage. 
The authors come to the following conclusions: 1 
With great flow outlet angles, a turn of the blades 
by several degrees will cause an insignificant 

Card 3/5 change of the profile energy losses in the guide 
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blades. 2) A small turn of the guide blades causes, 
at an optimum value of a comparatively small 


change of the turbine atage efficiency factor 1), which 
was calculated under consideration of losses of kine- 
tic outlet energy. The efficiency factor, calculated 
under the consideration of using the kinetic outlet 
energy, changes with a turn of the guide blades to 

a greater extent. 3) When turning the guide blades, 
considerable energy losses occur under the influence 
of the angles of attack. 4) Increased degrees of 
reactivity of a turbine stage are connected with a 
considerable decrease of profile energy losses in 

the rotor, especially in the areas of negative de- 
grees of reactivity. There are 2 diagrams, 11 graphs, 
2 tables and 1 Soviet reference. 
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ASSOCIATION: Bryanskiy institut transportnogo mashinostroyeniya 
(Bryansk Institute of Transportation Machine Build- 
ing 


PRESENTED: Aa tals turbostroyentya (Chair of Turbine Build- 
ing 


SUBMITTED: November 18, 1958 
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| S0V/143-59-12-10/21 
Kirillov, I.I., Professor, Doctor of Technical Sciences 


An Equation of the Radial Balance for a Turbine Stage 


Izvestiya vysshilkh uchebnykh zavedeniy: Energetika, 
1959, Nr 12, pp 73-76 (USSR) 


The author gives some propositions on an equation for the 
radial balance of the flow moving behind the directing 
apparatus and the runner. He proceeds from the equation Ve 
for balance: 


2 
ge Fo - plz 
rc r t 
where ris the radius oi the respective circle; p and 
- the pressure and dei sity respectively of the gas or 
steam; t — time; de. ~ radial acceleration. Derived 


“at 


from this is the final differential equation: 


(1) 
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2 2 
dey, » “ly des, 
dr Co, dr (6) 


When stages with uneven axial speeds behind the runner 
are being evaluated, power losses caused by levelling 
in the acceleration ficld must be taken into account. 
If the axial speed component in front of the working 
wheel diminishes from the root to the periphery of the 
stage, then an increase in the axial speed of the flow 
takes place behind the wheel. There are 2 diagrams and 
3 references, 1 of which is English and 2 Soviet. 


ASSOCIATION: Bryanskiy institut transportnogo mashinostroyeniya (Bry- 


ansk Institute for Transport Machine Construction) 


SUBMIITED; August 17, 1959, by the Kafedra turbostroyeniya (Chair 
of Turbine Construction) 
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Effect of leatages on the selection of the reactivity do- 
groe of the turbine stage. Isv.vys.ucheb,tav.; energ. 2 
n0.6:55-60 Ja '59, ; (MIRA 13:2) 


1. Bryanskiy institut transportnogo mashinostroyeniya. Pred- 
stavlena kafedroy turbostroyaniya, 
(Tarbines) 
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ae 
cermin Vv, I. 


Readers! comments on V.S.Bondarenko 's article “Improva tha 
inspection of boiler unita." Bezop.truda v pron 3 no.93 
23-24 § 159, (MIRA 13:2: 


1. Upravleniye Severo-Zapadnogo okruga Goagortekhnadgora 
RSVSR (for Kirdllov, Pashkov, Solov'yav). 2. Zamestitel! 
predsedatelya Koniteta Gosgortekhnadsora Aserbaydshanskoy SSR 
(for Karey). 

(Boiler inspection) (Bondarenko, V.S.) 
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22 b. 2/09 2 
AUTHOR: Kirillov, I,l., Doctor of Technical Sciences, 
—Professor 
TITLE: Experimental investigation of gas turbine stages 


with different degrees of reaction and variable a 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Mashino- 
stroyeniye, no. 2, 1960, 48 - 97 


TEXT; <A description is given of experiments on the rational selec- 
tion of the degree of reaction for different work conditions of 
turbines, and made with different exit angles a,. The degree of 
reaction was calculated as the ratio of thermal drop of potential 
in the rotor to the total drop in the stage, and it showed an in- 
crease from -0.6 to +0.14. Changes in a, produced significant in- 
cidence angles of flow past the blades which were not modified, A 
whereas during design this can be taken into consideration. The 
coefficient of efficiency exhibited a fall with the reduction in 
the desree of reaction. Experiments were carried out with a con- 
Card 1/4 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3 


30241 


8/145/60/000/002/004/020 
Experimental investigation of ... D221/D502 


stant height of blades. In actual design, these are also veried 
with the angle a, as the gas flow remains approximately unaltered. 


Reduction of reaction loweres the coefficient of efficiency, when 
higher blades produce an improvenent.''ests on models (A and B) 

were made in order to compare the efficiencies of stages. Rotor 
blades of both had the same profiles, and results were almost iden- 
tical. Comparison with models of different root dianeters, but 

with equal height of blades indicated a drop of efficiency for low- 
er reaction which had a greaterrate than in the case of changed 

angle ay. Iwo models with a higher ratio of reaction (D and C) ie A 


then tested. The optimum coefficient of efficiency was obtained 
with a larger ratio of reaction, and the curve was steeper. The 
anlge of flow in turbine C was greater than in D, and this caused 
additional loss of power. When considering results of experiments, 
special attention was drawn to the degree of reaction in the root 
section; although other sections are also important. However, the 
stream has a greater turning near the rot section of the rotor, 
where maximum losses are incurred. The examination demonstrated 
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that an increase of reaction in the negative region improves stxege 
efficiency. No break of flow was observed in that cone even at a 
low ratio of reaction. The stability is explained by rapid incree- 
se of reaction with a rise of radius, and by the fact that more 
distant layers of flow deliver kinetic energy to the gas which 
passes through the diffusor part of the channel. Centrifugal for- 
ces in the boundary layer produced by rotation of a wheel also 
have a favorable effedt. Operation of a stage with a smail positi- 
ve or a negative ratio of reaction his advantages, because its 

root ciuaeter is reduced, or the worked thermal potential is higher 
This gives ground for continuing the work on improving stages with 
a low ratio of reaction. The latter method should not be used when _, 
rotors have unloading holes which may produce an opposite flow of 
gas. The author considers that in the case of two-shaft gas tur- 
bines it is expedient to use slewed guide blades in the upstream 
of the main turbine, when operating at part loads. The latter cause 
an increase of temperature which improves efficiency. Experiments 
proved that 1 - 2° turning of blades from the position of optinun 
conditions produces only a small deterioration of efficiency. 
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here are g figures and 4 foviet-bloc references 
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SUSHITTED: December 15, 1959 


Card 4/4 


APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3" 


"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722620018-3 


83850 
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2b. 2/20 E191/E481 
AUTHORS: hh iateftelemenllp © tor of Technical Sciences, Professor 
an Kir ov, A.I., Engineer 
TITLE: Turbine Stages Which Develop a Large Starting Torque 


PERIODICAL: Energomashinostroyeniye, 1960, No.9, pp.6-8 


TEXT: In gas turbine plants for traction applications, a turbine 
with a large starting torque can simplify the transmission of the 
maan drive and thereby significantly improve the efficiency and 
reduce the cost of the entire installation. Some analytical 
derivations and tests carried out at the Bryansk Institute of 
Icansport Machinery (Bryanskiy institut transportnogo 
mashinostroyeniya) are reported which illustrate the possibilities 
of greatly increasing the starting torque in stages especially 
designed to this end and thus deviating from other optima under 
operating design conditions, The factor by which the starting 
torque exceeds the operating torque under design conditions can be W 


calculated in the first approximation assuming an unchanged gas mass 
flow and becomes a function of the circulation coefficient only. 
Tests have shown that the measured starting torque is higher than the 
values so calculated and it is necessary to study the flow through 
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Turbine Stages Which Develop a Large Starting Torque 


blade cascades at very large incidences. Tests of a plane 

cascade of rotor blades were carried out at a Reynolds number of 
250000 and a Mach number of 0.2. The main object was the 
evaluation of very large positive incidences on the profile losses 
in the cascade and on the outlet angle. With a rising incidence, 
starting from 20°, the velocity coefficient drops sharply. In the 
beginning of this region, the kinetic energy of the impinging flow 
is still large and the cascade losses are increased: When the 
inlet angle approaches 90°, the relative magnitude of the inlet 
kinetic energy falls to a minimum because the free cross-section 
becomes a maximum, The rate of decrease of the velocity 
coefficient becomes smaller. The outlet angle on the other hand 
remains almost constant between zero incidence and an incidence of 
about 80°, The outlet angle slightly diminishes with a further 
increase of incidence. Tests of two succeeding plane cascades, 
simulating the stator and rotor blades, have shown that, by 
increasing the axial clearance between the cascades, the energy 
losses can be reduced, In annular cascades, the pressure 
distribution is different and the effect of the axial clearances 
Card 2/3 
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Turbine Stages Which Develop a Large Starting Torque 


requires further investigation, The preliminary tests so far 
reported indicate the possibility of designing gas turbines for 
transport application with a high starting torque. As shown by 
the tests, the high incidences occurring at standstill are 
compatible with satisfactory continuous operation of the stage, 
The large resistance of the cascades at standstill causes an 
increase in the degree of reaction which determines the mass flow 
through the turbine, There are 7 figures and 3 Soviet references. 


/ 
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Deviation from the criterion of static autoncmy in systers 
controlling several values. Teploonorgotika 7 no.9:45-55 
S '60. (MIRA 34:9) 


1. Bryanskiy institut transportnogo mashinostroyeniya. 
(Steam turbines) 
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AUTHOR: Sciences, Professor 


TITLE: Investigation of the control dynamics of turbines with inter- 
mediate steam superheating using a frequency method 


PERIODICAL: Energetika, no. 10, 1960, 53-66 


TEXT: The author investi 


heating stage upon th 
trol system, use of a frequency 
3: Osnovy avtoma- 


Mashgiz, 1954). 
gure 1, is trans- 


obtained with a 
In many cases, the least 
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3/143/60/000/010/006/011 
Investigation of the control dynamico... A169/A026 
volume. Figure 6 shows the real frequency response of a closed-loop control 
system relative to the perturbing action. Figure 7 shows the transient con- 
trol response of this system. There are 7 figures and 3 Soviet references. 


ASSOCIATION: Bryanskly institut transportnogo nashinostroyeniya (Bryansk 
Institute of Transportation Machinery) 


PRESENTED: Kafedra turbinostroyeniya (Department of Turbine Building) 


SUBMITTED: June 11, 1960 
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Ficure 33 Frequency response of cquivalent intermediate volune 
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PHASE I BOOK EXPLOITATION 80V/5756 
Kiriliov, Ivan Ivanovich 
Se eens trees 


Avtomaticheskoye regulirovantye parcvykh 4 gazovykh turbin (Automatic Control of 
Steam and Gas Turbines) Moscow, Mashgiz, 1961. 599 p. Errata slip inserted. 
7000 copies printed, 


Reviewer: 8.P,. Kuvshinnikoy, Engineer; Ed.: Nob. Raykhel', Candidate of Techni- 
cal Sciences; Ed. of Publishing House: A.A. Basentsyan; Tech. Ede: T.F. 
Sckolova; Managing Ed. for Literature on Heat Energy, Metallurgy, Highway 
Construction, and Hoisting and Transporting Machinery Construction: G.I. 
Baydakov, Engineer. 


PURPOSE: This book is intended for engineers concerned with the investigation, 
design, and operation of stean and gas turbines and other types of turbo- 
machinery. The book may also be useful to students taking courses in turbo- 
machine control at schools of higher education. 


COVERAGE: The book gives a systematic presentation of the theory of steam- and 
gas-turbine control, analyzes modern control systems, and discusses special 
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design features of the elements of these systems. Particular attention is 
given to problems of control dynamics. Many problems in the dynamics of 
steam and gas turbine control are investigated with the aid of frequency 
characteristics. No personalities are mentioned. There are 135 references: 
127 Soviet, 6 German, and 2 English. 


TABLE OF CONTENTS: 
Foreword 3 
Basic Symbols 
Introduction 
Ch. I.- Regulators 
1. Characteristics of centrifugal regulators 


2. Calculatior and construction of centrifugal regulators 
3- Pressure regulators 
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(Air curtains) (MIRA 14:9) 
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AUTHORS : Kirillov, I,I., Doctor of Technical Sciences, and 
“Fereshkov, A.A., Engineer 
TITLE: Turbine stage having guide channels w:th flat walls 
PERIODICAL: Teploenergetika, no.12, 1961, 45-51 
TEXT: A turbine stage in which the surfacesbounding the guide 


vanes are cylindrical has the disadvantage of relatively high 
energy loss at the stage roots because of flow over a curved 
surface, and leakage of working substante through the periphery of 
the open axial gap. Stages of this type are termed cylindrical, 
Other stages which have long been used have the guide vane ducts 
bounded at the root and periphery by Clat surfaces, usually 
produced by straight milling of the blades. These will be termed 
flat~ended stages; the flow in them is guided by the flat ends of 
the blades and so their characteristics differ from those of 
cylindrical stages, For example, in theory one would expe:t a 
constant degree of reaction along the blade radius. Work was 
undertaken at the Bryanskiy institut transportnogo mashinostroyeniya 
(Bryansk Institute of Transport Engineering) (BITM) to compare the K 
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characteristics of cylindrical and flat-ended stages, with blades of 
medium height. The stages are illustrated diagrammatically in 
Fig.l, where the uppermost diagram (a) shows the flow path. which 
was used in all cases, The diagram 6 shows a mode! 2 guide vane 
and the diagram @ gives two views of the model 2 guride-blads 
arrangement, Model 1 was a cylindrical stage, net tllustre:ed, in 
which the top and bottom of the guide vanes were cylindrical, 
whilst, as will be seen from the diagram, in mode! 2 the guide 
blades had plane-parallel ends, All the models used the same rotor 
with strip shrouding, Both models used the same blade profile, 
The tests were made on a ppelevsvage air turbine with conditions 
of Mc1*40.33 and Rec) *§ 4.5 x 105, Each mode! was tested with | 
several values of open axial clearance 6) in the range 0.5-5 mm, 
in order to assess the influence of the leakage of work:ng 
substance through the peripheral axial gap, Effictent:y curves are | 
i 


Turbine stage having guide channels aaa 


Ziven in Fig.2, the curves in Fig.2a relats to Model ! and thoss# 


in Fig,26 to Mode! 2, Fig.3 shews reaction curves at the roo: 
(e') and at the periphery fp ) as functions et the vetority -atin 
u/C, for various values cf clearan:s 8). The dotted tines 
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relate to Model 1 and the bold lines to Model 2, Model 1 has 
normal charactoriaticsa for an active type atage with untwisted 
blades, Model 2 has vory different characteristics; the degree of 
reaction is almost constant over the height of the flow path, as 
would be expected from theoretical considcrations. This is true 
over the whole range of speed and clearances studied. The degree 
of reaction on the mean radius of Model 2 was much less than for 
Model 1, particularly for small axial clearances, The efficiency 
curves for Model 2 are also very different from those for Model 1, 
In particular, the efficiency of Model 2 is higher, both when the 
clearance 6) is big and when it is small. Flow, pressure and 
speed measurements across the stages showed that the distribution 
was uneven in both models, but more even in Model 2 than in Model 1; 
the kinetic energy of discharge was also lower. With Model 2 the 
leakage of working substance through the open axial gap is lower, 
because of the reduced reaction at the peripheral section, 
Moreover, the degree of reaction at the mean section can be lower 
than with Model 1, and this has the usual advantages, 

There are 7 figures and § Soviet-bloc references. 
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ASSOCIATION: Loningradskiy politekhnicheskiy institut 
(Leningrad Polytechnical Institute) 


Turbine stage having guide channels ... 
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. 2 ’ P » prof.; LEV, I.G., kand. tekhn. nauk 
doteent; BIYANONOV, R.I., kand. tekhn.neuk; ‘KLINTSOV, A.A., inzh, : 
Aerodynamic study of the outlet nozzle of a gas turbine, 
Izv. vys. ucheb. zav.; energ. 4 no.8:56-59 Ag '61, 
(MIRA 14:8) 
1. Bryanskiy institut transportnogo mashinostroyeniya. 
Predstavlena kafedroy turbostroyeniya. 
 f@ag turbines) 
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1, Leningradskiy politekhnicheskiy institut imeni K.I.Kalinina. 
Predstavlena kafedroy turbinostroyeniya. 
(Automatic control) 
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Characteristics of turbine stages at different pitch angles of 
the guide blades. Energomashinostroenie 7 no.6:7~11 Je '61. 
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(Gas turbines) (Steam turbines) 
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Effect of the shape of the blading of the low pressure «ni on the 
efficiency of steam turbines. Enerromashinostroenie 7 no.12:1-5 
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(Steam turbines--Testing) 
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AUTHOR: Kirillov, I.I., Doctor of Technical Sciences 


TITLE: Changes in the torque of a gas turbine stage as 
functions of the speed of rotation 
PERIODICAL: Teploenergetika, 1961,8 No.7, pp. 18-24 


TEXT: This article considers the characteristics of turbine 
stages when the inlet and outlet gas conditions are constant. 
The influence of changes in rate of gas flow and heat drop on the 


torque can easily be allowed for. The main parameters that 
determine the torque when the ratio u/Cg (runner peripheral 
speed/gas velocity) is small are first considered theoretically. 
The following expression is derived for the starting torque of the 


turbine: 

2 1 
Me = Xp (+e ) (6) 
where: py is the torque when the runner is stationary; u = 0; 
Xy is the flow factor when u=0; cy is the circulation 
factor under rated conditions. It is stated that in order to 
have high torque on starting and at low speeds the stage should 
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have a low value of circulation coefficient Cug under designed \_ 
conditions and a high flow-factor at low speeds. It is most 
important to choose the right kind of stage for different types of 
gas turbine if high starting torque is to be obtained without 
attendant disadvantages. The influence of low circulation-factor 
on blade design is discussed; it is usually necessary to use 
blades with large angles of attack and profiles that are not 
sensitive to differences in the angle of attack. The problem of 
designing turbines to operate over a wide speed range can be 
tackled in many different ways and in order to make a correct 
choice of the type of stage the designer requires access to 
experimental data on power losses and flow factors for stages of 
different types. The article then gives test results of this kind 
for stages of the active and reactive types. Both of the stages 
tested had relatively long twisted blades, The active stage (A) 
had a maximum efficiency of 0.60 and reactive stage (R) 0.65. 
Stage (A) was tested in air in the range of Reynolds numbers 
2.9-3,3 x 109 and stage (R) in the range 2.5-3 x 10>, During the 
test measurements were made of the running speed, the shaft 
torque, the air flow, the inlet and discharge air conditions, and 
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the pressures at the blade roots and periphery. The pressure and 
velocity distributions were also measured, at a distance of 4-5 mm 
from the discharge edges. Pressures were also measured in various 
places, Fig.6 shows the relative torque j and flow factor X 

as functions of u/Co for stage (A). It will be seen that the 
torque is 2.4 times the rated value when the runner is stationary. 
The flow factor rises steadily as the speed is reduced, reaching a 
value of 1.062 when the runner is stationary. A certain difference 
between the theoretical and practical values of starting torque was 
explained by changes in the mean angle of discharge of flow from 
the runner when stopped as compared with the angle under optimum 
conditions. Fig.10 shows curves of the torque , and the flow 
factor xX as functions of u/Cg for the reactive stage (R). 

It will be seen that when the runner is stationary the starting 
torque is 2.5, which is in good agreement with the value of 2.42 
calculated by Eq. (6). With the reactive stage the starting torque 
was slightly higher than with the active, but the angle of attack 
at starting was considerably greater though the conditions of flow 
over the blades were somewhat better. The change of, reaction with 
speed is, of course, quite different in stages (A) and (R). 
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It is concluded that the static torque depends mainly on the value 

of the circulation coefficient Cy, under rated conditions, and on 

the flow factor X when u = 0. The approximate formula (6) 

is recommended for calculating starting torque. 

There are 10 figures and 2 Soviet references. 

ASSOCIATION: Bryanskiy institut transportnogo mashinostroyeniya 
(Bryansk Institute ot Transport Engineering) 
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Stability and transient regulation rrocoss cf turbinos «ith 
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60 0 '61. (IA 14210) 


1. Leningradskiy pr reine | institut. 


Stecr: turbines 
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__KIRILLOV I doktor tekhn,. nauk; TERESHKOV, Avhay inzh. 


Turbine stage with flat wall guiding channels. Teploenergetika 8 
no.l2:45-51 D ‘61. (MIRA 14:12) 


1. Leningradskiy politekhnicheskiy institut. 
(Steam turbines--Design and constructon) 
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ZYSIN, Vladimir Aronovich; 
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KIRILLOV, -I.I. » retsensents 
ERLIKH, V.A., inzh., red.s SOBOLEVA, Ye.M., tekhn. red. 


(Composite steam-gas systems and 
Kombinirovannye parogazovy® ustanovki 


Gosenergoisdat, 1962. 185 p. 
(Thermodynamics) (Electric 
(Heat—-Transmission 
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their operating cycles] 
4 teaikly. Moskva 
(MIRA 16:5) 


aaa plants) 
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37859 
$/143/62/000/005/003/003 

96.ala0 D238/D308 
AUTHORS : Mirillov, I-I., Doctor of Technical Sciences, Gogolev, 


7,» Dyakonov, R.O., Candidates of Technical Sciences, 
and Klimtsov, Ache, Engineer 


STTLE: The BITM exporimental air turbines 
PERIODICAL: Izvestiya vysshixh uchebnykh zavedeniy. Energetika, L 
no. 5, 1962, 119 - 122 J 


mux>: Several plants are aveilable in the BITM for aero-dynemic in- 
ti-ations on steam and gas turbine stage models at low speeds. 
nerinental plants for high speeds, alreacy operating or in 
ucsion, are described. Multiple experimental turoines have 

een constructed for stages in-line providing tests on either one or 
tuo stages. The turbines were designed so as to provide a flexible — 
experimental test rig suitable tor various investigations. A second 
rene wos built into the rig for this purpose on which a second work- 


‘n= Gise could be mounted. In this way both rotors could be connec~ 


WO hs 
Goo @ 
et © 
Ph oe 


° 


kK 


ing 

sed by a flexible shaft and measurements taken of the total torque, 

ee HEY, dise could be connected with its hydraulic brake and measu~ 
ard 1/2 
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$/143/62/000/005/003/003 
The BITMK experimental air turbines D238/D308 


s 
3 ro : The second frame can be set up at different distances 

a irst, affording tests with different transitions between 
tne stages, with a different stage admission. This is imvortant 
wnen investigating the flow after the regulation stase. Investiga- 
tions cen also be carried out on the inlet and outlet nozzles opera- 
ting simultaneously with the turbine stase. An experimental turbine 
has been designed also for testing tne stages of large steam and gas 
. turbines at high acoustic velocities. The turbine is designed for 
operating up to 12,000 r.p.m., developing a power of 200 kW. Zxpe- 
rience has shovm that universal experimental turbines are complica- 
ved and expensive in operation. Relatively simple experimental turbi- 
nes snould be fitted uv for solving varticular problems. Test rigs 
are recommended affording a number of standard units. There are 5 
Tigures and 2 Soviet-bloc references. 


ASSOCIATION: Bryasnkiy institut transportnogo mashinostroyeniya 
(Bryansk Institute of Transport Machine Construction) 


SUBMITTED: September 20, 1960 
Card 2/2 


e ately. Tests could also be carried out with mutually oppos- t 
v 
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$/124/63/000/001/013/080 ~ | 


D234/D308 

aUTUORS : Kirillov, 1.1. and Kuz'michev, R.V. 
TITLE: Energy losses in a turbine stage due to fastening 

wires ; 

\ i 63, 36 

EXIODICAL: Referativnyy zhurnal, Nekhanika, no. 1, 1963, ‘ | 

abstract 13212 (Llektr..stantsii, 1962, no. 7, 

38-42) 

; ; L in- - \ 

TEAYT "he authors give the results of an experimental in- “ 


vestigation of a turbine stage with onc, two and three rows of fast- 
ening wire on working bladcs. es 
/ dbstracter's note: Complete translation _/ 
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GALKIN, MA.3 KURBET , S.Aej KIRILLOV, L.I. ae 
Design of machinerv and the cost of its production. Trakt. 1 sel!- 
khozmash, 32 noe7225<27 Jl '62. (MIRA 15:7) 
(Agricultural machinery) 
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KIRILLOV, I,l., doktor tekhn.nauk, prof.; YABLONIK, R.M., kand.tekhn.nauk, 
dotsent 


Effect of supercooling and constitution of wet steam on its 
expenditure by nozzles. Energomashinostroenie 8 no.10:6-10 
0 '&, (MIRA 15:12) 
(Steam) 
(Steam turbines) 
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KIRILLOV, I. I,, doktor tekhn, nauk, prof.; ZYSIN, V. Ae, kand. tekhn. 
nauk OSHEROY, S. Ya., kand. tekhn, nauk 


Problen pedi the cooling e a PS earerniem gas 
turbine. rgomashinostroenie 8 no,12:7- . 
. (MIRA 16:1) 


(Gas turbines--Cooling) 
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KIRILLOV, I.I., doktor tekhn.nauk; YABLONIK, R.M., kand,tekhn. nauk 


Problem of the improving of turbine stages operating with moist 
steam, Teploenergetika 9 no.l0:41-47 0 '62, (MIRA 1539) 
(Steam turbines—Design and construction) 
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VOSHCHANOV, Konstantin Pavlovich; K V vich; CHERNYAK,V.S., 
nauchnyy red, } SAZIKOV, MM 1.5 red.3 DORODNOVA, L.A., tekhn. red, 


[Machines and apparatuses for the flame machining of metals] 

Mashiny 1 apparatura dlia gazoplamennoi obrabotki metallov, 

Moskva, Proftekhizdat, 1963. 122 p. (MIRA 1636) 
(Gas Pelding and cutting—Equipment and supplies) 
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$/696/63/000/002/004/013 
£194/E455 


AOTHC iS ¢ Kirillov, I.J., Doctor of Technical Sciences, Professor, 


Flimtsov, A.A., Engineor 


TITLES: Energy losses in shrouded and unshrouded turbine stages 


TeReroenicvb: Teploonergetika, No.2, 1963, 3-35 


TEXT: when peripheral speeds are high it is necessary to 
determine whether the advantages of shrouding justify the 

practical difficulties which it introduces. HNoneoe it is necessary 
to assess accurately the influence of sbrouding on stage losses. 
‘Lie ofa Andswrburg and Brown-Boveri formulae are based on reaction 
slaves anQ@ so can give false results. More recent work relates. 
(uo olher wore appropriate types of staye but the test results are a 
contradictory. Accordingly, teste were made in an experimental ; 
turbine uging shrouded and unshrouded stages, most of the impulse 
tyne, some with twisted blades. Curves aro plotted of efficiency 
ae funetions of velocity ratio and of radial-clearance 63 flow 
chiracteristics near the blades were determined. It was found 
that in unshrouded stages, blade tip losses are little influenced 
by the amount of reaction at the peripheral section, because 
increased reaction increases leakage through thy radial clearance 


Card 1/2 
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5/096/63/C0G/002/C04/013 
“nergy losses ,., EL94/E4S55 " 


but reduces secondary losses of various kinds and vice versa, 
Consequently, in such stages lossos associated with radial 
clearance may be significant even when the peripheral section 
reaction is low, Unshrouded impulse blading with smooth flow =~ 
path at the periphery has high tip losses if 6 > 0,005; : 


peripheral overlap. With the radial clearances normally used, the 
presence of shrouding significantly improves tho efficiency of . 
impulse blading, Moreover, with shrouded blading the. radial 
clearance may be somewhat reduced. Accordingly, shrouding should 
be used whenever possible. There are 5 figures and 1 table, 


ASSOCIATIONS: LPI = BITM 
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